A simple immunosubtraction technique and its application to a standard immunofixation procedure is described. Examples are presented where mon?clonal immunoglobulin bands were successfully classified using immunosubtraction after other techniques had failed.
Immunoelectrophoresis (IEP) and immunofixation are well-established techniques in the clinical laboratory. Situations do arise, however, where these procedures do not provide the information necessary for complete classification of paraproteins. Two examples are presented here in which a development of the immunosubtraction principle has enabled the typing of bands which were previously difficult to classify.
This department initially used IEP to classify the light and heavy chains of paraprotein bands, but difficulties in interpreting arcs formed by minor bands led to the introduction of immunofixation. Although this technique subsequently replaced IEP as the major analytical method, an unusual biclonal gammopathy was encountered which neither procedure could resolve.
Aguzzi et al. 1 used the term immunosubtraction to describe an electrophoretic technique on cellulose acetate in which various plasma proteins were selectively removed by the use of specific antisera. This procedure, however, was not suitable for proteins with electrophoretic mobilities in the gamma region.
The concept that paraprotein bands could be positively identified by their removal with specific antisera has led to the development of a simple, yet useful, technique applicable to proteins with mobilities in the gamma region. Immunosubtraction is achieved by incubation with specific antiserum followed by removal of the precipitated complex prior to electrophoretic examination.
Methods
All procedures were carried out using Corning Universal Agarose films (Corning Medical, Corning Ltd, Halstead, Essex).
IMMU NOE LECTROPHORESIS
This was performed according to the manufacturer's instructions, electrophoresis being carried out for 35 minutes after sample application. Antiserum was applied to the longitudinal troughs and allowed to diffuse for 24 hours in a moist chamber. Films were pressed, washed, dried and stained.
IMMUNOFIXATION
Serum immunoglobulin concentrations were assayed by a turbidimetric method, and dilutions prepared in saline to give final protein concentrations of 0·5 g/L for IgG, IgA and IgM. Dilutions to obtain optimum concentrations for x and A light chains were determined empirically.
The immunofixation procedure was based on the method of Ritchie et al. 2 Appropriately diluted serum was applied to the sample troughs of the agarose film. Electrophoresis was performed for 1 hour and when complete, the end strip was cut from the film and stained with amido black.
IgG and IgA antisera were diluted 1 in 4, and IgM, x and A antisera were diluted 1 in 2 in a solution of PEG 6000 in barbitone buffer. The final PEG concentration in the dilutions was 3 giL.
Immunofixation was achieved by carefully overlaying the zone known to be occupied by the protein of interest with strips of cellulose acetate to which diluted antisera had been applied. The film was incubated at room temperature for 1 hour in a moist chamber.
The strips of cellulose acetate were removed and the film was pressed, washed, dried and stained with eoornassie blue. lmmunofixation and immunosubtraction on agarose gel 469 immunoglobulin to be removed) and PEG 6000 in barbitone buffer. The mixture contained approximately 3% PEG 6000 and 50% antiserum. The concentration of the immunoglobulin under study was about I g/L, e.g, 2~L of a serum with an IgG of 25 giL was mixed with 25~L antiserum and 25~L 6% PEG 6000. The diluted sample was incubated at room temperature for 10 minutes. centrifuged. and the supernatant subjected to electrophoresis. followed by immunofixation with )( and A. antisera. Immunofixation (Fig. 2) demonstrated the presence of two major monoclonal bands JX)s essing identical electrophoretic mobilities. one being IgG. the other IgA. Also demonstrated were corresponding bands for x and A. IEP and immunofixation. however. were not able to provide the information necessary to the understanding of the heavy to light chain arrangement.
Results
The final designations were made possible by immunosubtraction. Serum was incubated with antiserum to IgG. and immunofixation of the supernatant was performed against )( and A antisera. Fig. 3 demonstrates that the removal of all IgG from the serum with specific antiserum resulted in the disappearance of the A band. confirming the IgG band to be type A.. This procedure. when performed using antiserum to IgA. resulted in the removal of the )( band thereby demonstrating the second band to be an IgA x monoclone.
IDENTIFICATION OF MINOR BANDS
A small paraprotein band was detected in the gamma region of a patient's serum during routine electrophoretic screening of serum proteins on cellulose acetate. Immunofixation of the serum clearly demonstrated the presence of a band with A. light chains (Fig. 4) . but no corresponding heavy chain band could be identified. It was clear from immunofixation that the band was not associated with IgA or IgM. but the possibility remained that it might be due to IgD. IgE. free light chains. or monoclonal IgG being masked by polyclonal IgG.
Paraprotein bands formed by IgD and IgE were considered unlikely due to their rarity. and therefore the serum was initially incubated with antiserum to IgG and free A light chains. and the supernatant was subjected to immunofixation with A. antiserum. The disappearance of the A. band after incubation with IgG antiserum confirmed the band to be IgG type A (Fig. 5) .
Immunosubtraction is shown to be a useful technique in which removal of a protein band by a specific antiserum can result in positive identification.
